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Polar cap acceleration & Pairs
Electric field screening — Limits on acceleration
High-energy luminosity

Geometry of y-ray and radio beams
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Polar Cap Acceleration

« What’s new?

* GRinertial frame dragging
Muslimov & Tsygan 1992
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* Inverse Compton pairs
Zhang et al 1997, Harding & Muslimov 1998

Acceleration limit?



The Pair Formation Front
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CR, ICS Pair Front
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Polar cap model:
Electric field screening & Polar cap
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Pair Source Function

Curvature radiation
0.015

= 0.010

Noair / primary

0.005

0.000

Inverse Compton radiation

15e-4 ‘ T T T T ‘ T T T T ‘ T T ‘ T T T T ‘ T T T T
-
©
£1.0e4 |- 7
E‘ All generations
5
=
5.0e-5 [~ n
‘7 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘
0.0e0

0.0e0 5.0e3 1.0e4 1.5e4 2.0e4 2.5e4
X (cm)



Screening E;

Curvature radiation
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Voltage at the Pair Formation Front
and y-ray Luminosity
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Geometry of PC y-ray beams
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Position Angle (deg)

Flux Density (Jy)
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Vela pulsar radio profile

(Johnston et al. 2001)
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Radio profiles of EGRET pulsars
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Unidentified EGRET sources in the Gould
Belt

* Distances 100-300 pc
* Luminosities: L(>100MeV)=6x10"ergs™

* Possible origin: Accreting BHs? X
Accreting NSs? X
O or WR stars? X
Radio-quiet pulsars?

Maybe

1so + Gould Belt model, o = —2.20
0.00Z2 e 0.265 sourcersbin
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Simulation of off-beam and on-beam

y-ray pulsars
(Perrot, Grenier & Harding 2002)
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Summary

Polar cap models
What works ....

» Predicted luminosity I Erl(f

« High-energy spectral turnovers
« Off-pulse (off-beam) emission

Problems ...

* Predicted (standard) size of y-ray beam
« Geometry of radio and y-ray beams



